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MULTI-CARRIER HSDPA CHANNEL 
ESTABLISHING METHOD AND THE 

MULTI-CARRIER DOWNLINK PACKET 
DATA TRANSMITTING METHOD 

FIELD OF THE INVENTION 

[0001] The invention relates to the ?eld of communica 
tions, and in particular, to a method for establishing a multi 
carrier High Speed DoWnlink Packet Access (HSDPA) chan 
nel and a method for transmitting multi-carrier doWnlink 
packet data. 

BACKGROUND OF THE INVENTION 

[0002] The mo st important capability of a Third Generation 
(3G) system is the capability of supporting high speed mobile 
packet services. Wide Code Division Multiple Access 
Release 99 (WCDMA R99) may provide a data rate up to 2 
Mbps peak, Which is su?icient for most existing packet ser 
vices. For many data services With higher tra?ic and delay 
requirements, such as video, stream media and doWnloading 
services, hoWever, the system is required to provide a higher 
transmission rate and a shorter delay. 
[0003] Third Generation Partnership Project Release 5 
(3GPP R5) introduces a High Speed DoWnlink Packet Access 
(HSDPA) technology, Which not only supports high speed 
asymmetrical data services, but also may minimize the cost of 
the operators While improving the network capacity. HSDPA 
provides a stable approach for evolution of Universal Mobile 
Telecommunications System (UMTS) Which has a higher 
data transmission rate and a higher capacity. With a full ref 
erence to the general idea and experiences of CDMA 2001X 
EV-DO, the HSDPA technology presented in R5 adds a neW 
High Speed DoWnlink Shared Channel (HS-DSCH), to 
enable the centraliZed utiliZation of resources, such as trans 
mission poWer, pseudo-noise (PN) code, as Well as the 
dynamic allocation of the resources according to the practical 
condition of users, thereby the availability of resources may 
be improved. 
[0004] During the transmission of single-carrier doWnlink 
packet data according to Release 5 speci?cations, HSDPA 
tra?ic channels and control channels are established by the 
folloWing steps of: al, determining channel resources 
required by HSDPA; a2, ?nding channel resources satisfying 
a condition of a cell; a3, allocating these channel resources for 
HSDPA to be traf?c channel, e.g. HS-DSCH, as Well as 
uplink and doWnlink control channels (High Speed Shared 
Information Channel, HS-SICH, and High Speed Shared 
Control Channel, HS-SCCH). The minimum unit of a chan 
nel resource is the combination of timeslot resource and code 
channel resource. When accessing a network, a user terminal 
obtains the resource information of its tra?ic channels as Well 
as uplink and doWnlink control channels from the netWork. 
During data transmission, the netWork sends, via an HS 
SCCH, control information required by the user terminal for 
receipt of packet data, schedules packet data according to data 
transmission ansWer acknoWledge messages fed back by an 
HS-SICH and sends the packet data via the HS-DSCH. In this 
Way, the user terminal is enabled to receive the packet data 
transmitted via the HS-DSCH according to the control infor 
mation transmitted via the HS-SCCH. 
[0005] During the above described doWnlink data transmis 
sion, the tra?ic channel and the control channels are borne 
over one carrier. As a result, the peak rate for transmitting data 
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by use of HSDPA is limited by the channels, particularly 
When the carrier has limited HSDPA resources. 
[0006] HoW to improve the peak transmission capacity in 
data transmission? In the prior art, a higher-order modulation 
is generally applied to a transmission signal, or the Multiple 
In Multiple Out (MIMO) or Orthogonal Frequency Division 
Multiplexing (OFDM) technology may be used, so as to 
enhance the HSDPA data transmission rate. HoWever, for 
HSDPA in Which the poWer of the transmission signal is 
limited, the application of the higher-order modulation may 
reduce the coverage scope of the higher-order-modulated 
signal. Moreover, the higher-order-modulated signal gener 
ally imposes higher requirements on devices, such as a poWer 
ampli?er and a signal processor. Furthermore, for neW physi 
cal layer technologies such as MIMO or OFDM, this tech 
nology is not matured currently. As a result, using this tech 
nology may result in a long developing period, a high cost and 
a high risk, and therefore is not the best choice for enhance 
ment of peak transmission capability in data transmission at 
present. 
[0007] In other Words, With the existing doWnlink packet 
data transmission methods, it is di?icult to further improve 
the peak transmission rate of user packet data. The applicant 
suggests employing multi-carrier HSDPA technology to 
enhance the transmission capability of packet data traf?c. 
Whereas the current R5 speci?cations employ the single 
carrier transmission of HSDPA, in Which the channel estab 
lishment for control channels (HS-SCCH, HS-SICH) and 
traf?c channel (HS-DSCH) is relatively simple, Which does 
not meet the requirements of multi-carrier transmission of 
HSDPA. 

SUMMARY OF THE INVENTION 

[0008] An object of the invention is to provide a method for 
establishing a multi-carrier HSDPA channel, to solve a prob 
lem in the prior art that single-carrier HSDPA takes into 
consideration only the transmission control of single carrier 
and therefore can not meet the control requirements of multi 
carrier HSDPA. 
[0009] Another object of the invention is to provide a 
method for transmitting multi-carrier doWnlink packet data, 
to solve a problem that it is dif?cult to improve peak trans 
mission rate of user packet data in the prior art. 
[0010] In vieW of the above, the invention provides a 
method for establishing a multi-carrier HSDPA channel, 
Which includes: A. determining number of HSDPA channel 
resources required by a cell; B. selecting N carriers in the cell 
according to the number of channel resources determined in 
step A, Wherein the N carriers form HSDPA channel 
resources of the cell; C. allocating the HSDPA channel 
resources of the cell to be High Speed DoWnlink Shared 
Channels (HS-DSCHs), and uplink and doWnlink control 
channels; D. allocating, by a netWork for a user terminal, an 
HS-DSCH to be used by the user terminal, a High Speed 
Shared Control Channel (HS-SCCH) and a mate High Speed 
Shared Information Channel (HS-SICH) thereof to be moni 
tored by the user terminal, When the user terminal initiates an 
HSDPA request and the request is alloWed. 
[0011] The step B may include: selecting N carriers With 
good channel condition from all M carriers in the cell, and 
selecting a part or all of leisure resources from the N carriers 
to form the HSDPA channel resources of the cell, Wherein 
number of the HSDPA channel resources, i.e. channel 
resources Which can be deployed to HSDPA application, is 
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greater than or equal to the number of channel resources 
determined in step A, léNéM. 
[0012] In step C, S carriers With good channel condition are 
selected from the HSDPA channel resources of the cell, and a 
part or all of leisure resources are selected from the S carriers 
to form the HS-DSCHs of the cell, Wherein léSéN. 
[0013] The good channel condition indicates that there are 
many leisure carrier resources, or the good channel condition 
is determined by number of carrier resources and interfer 
ence. 

[0014] Carrier resources With good channel condition for 
the user terminal may be selected from the HS-DSCHs allo 
cated in step C, according to channel condition reported by 
the user, and be allocated to form the HS-DSCH to be used by 
the user terminal. 

[0015] A method for transmitting multi-carrier doWnlink 
packet data is provided, Which includes: 

[0016] (l) establishing channels, Which includes; 
[0017] A. determining number of HSDPA channel 

resources required by a cell; 
[0018] B. selecting N carriers in the cell according to 

the number of channel resources determined in step A, 
Wherein the N carriers form HSDPA channel 
resources of the cell; 

[0019] C. allocating the HSDPA channel resources of 
the cell to be High Speed DoWnlink Shared Channels 
(HS-DSCHs), and uplink and doWnlink control chan 
nels; 

[0020] D. allocating, by a netWork for a user terminal, 
an HS-DSCH to be used by the user terminal, one or 
more High Speed Shared Control Channels (HS 
SCCHs) and one or more mate High Speed Shared 
Information Channels (HS-SICHs) thereof to be 
monitored by the user terminal, When the user termi 
nal initiates an HSDPA request and the request is 
alloWed; 

[0021] (2) during data transmission, selecting, by the 
network, a user terminal to be served next and channel 
resources and transmission format to be used, according 
to data transmission ansWer acknowledge messages and 
the channel quality indications of user terminals 
reported by each of the user terminals via an uplink 
control channel, and sending control information via a 
doWnlink control channel; and 

[0022] (3) transmitting data by the netWork via the HS 
DSCH. 

[0023] A radio netWork controller is also provided, for 
establishing a multi-carrier HSDPA channel. The Wireless 
netWork controller includes: a ?rst calculation unit, adapted 
for calculating number of HSDPA channel resources of a cell; 
a selection unit, adapted for selecting N carriers in the cell, in 
Which the N carriers forms the HSDPA channel resources of 
the cell; a cell channel allocation unit, including a High Speed 
DoWnlink Shared Channel (HS-DSCH) allocation unit for 
allocating an HS-DSCH, and an uplink and doWnlink control 
channel allocation unit for allocating uplink and doWnlink 
control channels; a user traf?c channel allocation unit, by 
Which the netWork allocates an HS-DSCH to be used by a user 
terminal as Well as one or more High Speed Shared Control 
Channels (HS-SCCHs) and one or more mate High Speed 
Shared Information Channels (HS-SICHs) thereof to be 
monitored by the user terminal, When the user terminal ini 
tiates an HSDPA request and the request is alloWed. 
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[0024] The invention has the folloWing advantages over the 
prior art: 
[0025] In the method for establishing a multi-carrier 
HSDPA channel according to the invention, resources of mul 
tiple carriers are allocated in a centraliZed manner, thereby the 
availability ef?ciency of resources is improved. In addition, 
the channel resources over multiple carriers may be bound 
together, thereby providing a more ?exible allocation man 
ner, so that the packet data can be transmitted With a higher 
rate and a higher throughput. 
[0026] In the method for transmitting multi-carrier doWn 
link packet data according to the invention, channel resources 
for data transmission are increased to enhance the peak trans 
mission rate of user packet data, Which provides a good real 
iZability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a How chart illustrating a method for estab 
lishing a multi-carrier HSDPA channel according to the 
invention; 
[0028] FIG. 2 is a How chart illustrating a method for trans 
mitting multi-carrier doWnlink packet data according to the 
invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0029] Embodiments of the invention Will be described 
beloW in conjunction With the draWings. 
[0030] FIG. 1 shoWs a How chart illustrating a method for 
establishing a multi-carrier High Speed DoWnlink Packet 
Access (HSDPA) channel according to the invention. As 
shoWn in FIG. 1, the method includes the steps of: 
[0031] S110, determining number of HSDPA channel 
resources required by a cell; 
[0032] S120, selecting N carriers in the cell according to the 
number of channel resources determined in step S110; 
[0033] S130, allocating the HSDPA channel resources of 
the cell to be High Speed DoWnlink Shared Channels (HS 
DSCHs), and uplink and doWnlink control channels; 
[0034] S140, allocating, by a netWork for a user terminal, 
an HS-DSCH to be used by the user terminal, one or more 
High Speed Shared Control Channels (HS-SCCHs) and one 
or more mate High Speed Shared Information Channels (HS 
SICHs) thereof to be monitored by the user terminal, When 
the user terminal initiates an HSDPA request and the request 
is alloWed. 
[0035] For single-carrier doWnlink packet data transmis 
sion, the channel resources of a cell include time slots and 
code channels. For multi-carrier doWnlink packet data trans 
mission, if a resource allocation solution in Which all HSDPA 
channels of a user are allocated over one carrier is supported, 
the ?exibility of the resources, as Well as the data transmis 
sion rate, may be limited. To this end, a method for establish 
ing a HSDPA channel is provided according to the invention. 
[0036] Each step of the method mentioned above Will be 
described beloW. 
[0037] S110, Determining Number of HSDPA Channel 
Resources Required in a Cell 
[0038] A1. A radio netWork controller (RNC) may pre 
judge Whether a cell needs HSDPA services currently. The 
RNC may determine Whether the cell needs HSDPA services 
?rst according to the service load of the cell, interference 
from an adjacent cell, and service types required by the cell, 
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etc. A triggering condition for providing HSDPA services to 
the cell is set mainly according the particular conditions of 
each operator. For example, When a user terminal initiates a 
certain-level transmission rate request, the RNC triggers the 
function of providing HSDPA services to the cell. For another 
example, When the number of HSDPA capable user terminals 
in the cell reaches a prede?ned number, the RNC triggers the 
function of providing HSDPA services to the cell. Assume the 
conditions for triggering to provide HSDPA services to a cell 
include: (1) When the number of user terminals accessing the 
cell reaches 10, (2) When the service transmission amount to 
be transmitted, requested by the user terminals, is greater than 
a threshold. Currently there are 15 user terminals in the cell, 
in which 12 user terminals are HSDPA capable. When the 
service transmission amount to be transmitted, requested by 
the user terminals to a netWork, is greater than its threshold, 
the netWork triggers to provide HSDPA services to the cell. 
[0039] Generally RNC needs not to judge, instead, it may 
directly provide HSDPA services to the cell supporting 
HSDPA functions, because HSDPA has the advantages such 
as a rapid doWnlink data transmission rate, and a higher 
resource availability, etc. 

[0040] A2. The number of HSDPA channel resources in the 
cell is determined. 
[0041] Each operator may set its number of HSDPA chan 
nel resources in the cell according to its oWn conditions. An 
operator may set a ?xed value Y for the number of HSDPA 
channel resources in the cell. Therefore, the number of 
HSDPA channel resources in the cell provided by the operator 
is the ?xed valueY. The operator may also set the number of 
HSDPA channel resources in each cell according to the par 
ticular conditions of each cell. For example, When determin 
ing the number of HSDPA channel resources, some factors, 
such as system capacity, load of a cell, transmission rate 
required by user terminals, throughput of data transmission, 
are generally taken into consideration. The more the HSDPA 
channel resources are, the more bene?cial for subsequent 
doWnlink packet data transmission it is. HoWever, in addition 
to the HSDPA services, a cell is required to bear many other 
services, Which also occupy channel resources. Therefore, the 
operator is further required to take into consideration the 
service types provided by the communication system as Well 
as the resources occupied by the various types of services, 
When determining the number of HSDPA channel resources 
in the cell. The RNC may form a formula by using the above 
factors, to calculate the number of HSDPA channel resources 
in each cell. Of course, in the invention the number of HSDPA 
channel resources in a cell may also be determined With 
reference to the single-carrier doWnlink packet data transmis 
sron. 

[0042] S120, Selecting N Carriers in the Cell According to 
the Number of Channel Resources Determined in Step S110, 
to Form HSDPA Channel Resources of the Cell 

[0043] In the invention, N carriers With good channel con 
dition are selected from all the M carriers of the cell, and a part 
or all of leisure resources selected from the N carriers form 
the HSDPA channel resources of the cell. The number of the 
HSDPA channel resources is greater than or equal to that of 
the channel resources required in the step S110, in which 
1 éNéM. The good channel condition indicates that there are 
many leisure carrier resources, or that there are many leisure 
carrier resources With small interference. 

[0044] For example, the M carriers are sorted according to 
their channel conditions. First, a carrier With the best channel 
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condition is selected to be one of the N carriers, and it is 
judged Whether the number of channel resources of this car 
rier is greater than or equal to the number of channel resources 
required in step S110. If the number of channel resources of 
this carrier does not meet the requirement of the number of 
channel resources required in step S110, a carrier With a 
secondary best channel condition is selected to be one of the 
N carriers, and it is judged Whether the sum of the number of 
channel resources of the carrier With the secondary best chan 
nel condition and that of the carrier With the best channel 
carrier is greater than or equal to the number of channel 
resources required in step S110, and so on, until N carriers are 
selected from the M carriers and the number of HSDPA 
channel resources formed by the leisure resources of the N 
carriers is greater than or equal to the number of channel 
resources required in step S110. The channel condition may 
be estimated by the number of remaining resources of a 
carrier. The more the remaining resources of a carrier are, the 
better the channel condition of the carrier is. The channel 
condition may also may estimated by interferences and 
remaining resources of a carrier. For example, the interfer 
ences may be quantiZed, the interferences and remaining 
resources of carriers may be Weighed, and channel conditions 
may be quantiZed, to calculate the channel condition of each 
carrier. The greater the calculated value is, the better the 
channel condition of the carrier is. 
[0045] N carriers supported by the user terminals are 
selected from all the M carriers of the cell, and a part or all of 
leisure resources selected from the N carriers form the 
HSDPA channel resources of the cell. The number of the 
HSDPA channel resources is greater than or equal to that of 
the channel resources required in the step S110, in which 
1 éNéM. 
[0046] Therefore, all carriers supported by the user termi 
nal are selected in the cell, and a part or all of the leisure 
resources are selected from the N carriers, so as to form the 
HSDPA channel resources of the cell. The number of the 
HSDPA channel resources is greater than or equal to that of 
the channel resources required in the step S110. That is, the 
number of the selected carriers and the positions of the car 
riers, the number of time slots allocated for each carrier and 
the positions of the time slots, as Well as the number of code 
channels of each time slots and the positions of the code 
channels are determined. For a multi-carrier Time Division 
Duplex (TDD) system employing non-spread-spectrum or 
single code channel, resources are allocated in tWo dimen 
sions, i.e. frequency and time slot. That is, the number of 
carriers and the positions of the carriers as Well as the number 
of time slots allocated for each carrier and the positions of the 
time slots need to be determined. 

[0047] In other Words, step 120 is to determine the HSDPA 
channel resources of a cell, i.e. to determine the number of 
carriers and the position of each carrier, the number of time 
slots allocated for each carrier and the positions of the time 
slots, as Well as the number of code channels of each time 
slots and the positions of the code channels. 
[0048] S130, Allocating the HSDPA Channel Resources of 
the Cell to be HS-DSCHs, and Uplink and DoWnlink Control 
Channels 
[0049] The RNC manages the HSDPA channel resources of 
the cell in a centraliZed manner, assigns HS-DSCHs and one 
or more pairs of uplink and doWnlink control channels. An 
HS-DSCH is a high speed doWnlink shared data channel, and 
may be shared by different user terminals by time division 
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multiplexing and code division multiplexing. HS-DSCH 
shared control channel (HS-SCCH, also referred to as doWn 
link control channel) is a doWnlink control channel dedicated 
to HSDPA, and is a physical channel for bearing a control 
channel. In other Words, the receipt, by a user terminal, of data 
transmitted over the HS-DSCH has to be done With the coop 
eration of the HS-SCCH. HS-DSCH shared information 
channel (HS-SICH, also referred to as uplink control channel) 
is a uplink control channel dedicated to HSDPA, and is also a 
physical channel for feeding back uplink information, includ 
ing ansWer/non-ansWer acknowledgement and channel qual 
ity indication. The doWnlink control channel and uplink con 
trol channel are usually used in a pair. There may be one or 
more pairs of doWnlink and uplink control channels. Each cell 
is typically allocated a plurality of pairs of doWnlink and 
uplink control channels. 
[0050] The RNC may preset the channel resources required 
by the HS-DSCHs according to the service demand, and the 
interference condition of the cell, etc. The number of channel 
resources required by the HS-DSCHs is less than the number 
of DSPDA channel resources of the cell. 

[0051] The RNC may select, from the N carriers of the cell, 
S (l éSéN) carriers, for example, With smaller interference 
and more leisure resources, and allocate a part or all of the 
leisure resources selected from the S carriers to form the 
HS-DSCHs. The number of channel resources allocated for 
the HS-DSCHs is greater than or equal to the number of the 
preset channel resources required by the HS-DSCHs. 
[0052] For example, the N carriers are sorted according to 
their channel conditions. First, a carrier With the best channel 
condition is selected to be one of the S carriers, and it is 
judged Whether the number of channel resources of this car 
rier is greater than or equal to the number of the preset channel 
resources required by the HS-DSCHs. If the number of chan 
nel resources of this carrier does not meet the requirement of 
the number of the preset channel resources required by the 
HS-DSCHs, a carrier With a secondary best channel condition 
is selected from the N carriers to be one of the S carriers, and 
it is judged Whether the sum of the number of channel 
resources of the carrier With the secondary best channel con 
dition and that of the carrier With the best channel carrier is 
greater than or equal to the number of the preset channel 
resources required by the HS-DSCHs, and so on, until S 
carriers are selected from the N carriers and the number of 
HSDPA channel resources formed by the leisure resources of 
the S carriers is greater than or equal to the number of the 
preset channel resources required by the HS-DSCHs. The 
channel condition may be estimated by the number of remain 
ing resources of a carrier. The more the remaining resources 
of a carrier are, the better the channel condition of the carrier 
is. The channel condition may also may estimated by inter 
ferences and remaining resources of a carrier. For example, 
the interferences may be quantiZed, the interferences and 
remaining resources of carriers may be Weighed differently, 
and channel conditions may be quantiZed, to calculate the 
channel condition of each carrier. The greater the calculated 
value is, the better the channel condition of the carrier is. 
[0053] The RNC may select the number and frequencies of 
carriers in consideration of the channel conditions of user 
terminals accessing the cell. For example, suppose there are 6 
carriers (A, B, C, D, E, F) in a cell and only 3 of the carriers 
are supported by the user terminals accessing the cell, the 
channel conditions of the user terminals accessing the cell are 
different from each other, some user terminals have better 
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channel conditions on carrier A, some have better channel 
conditions on carrier B, While some have better channel con 
ditions on carrier C. As a result, the cell selects all the carriers 
supported by the user terminals, and then allocates a part or all 
of the leisure resources of the carriers to form HS-DSCHs. 

[0054] In other Words, allocation of HS-DSCHs is mainly 
to determine the channel resources of the HS-DSCHs, i.e. to 
determine the number of carriers and the position of each 
carrier, the number of time slots allocated for each carrier and 
the positions of the time slots, as Well as the number of code 
channels of each time slots and the positions of the code 
channels. For a multi-carrier TDD system employing non 
spread-spectrum or single code channel, resources are allo 
cated in tWo dimensions, i.e. frequency and time slot. That is, 
the number of carriers and the positions of the carriers as Well 
as the number of time slots allocated for each carrier and the 
positions of the time slots need to be determined. 
[0055] There may be a plurality of pairs of HS-SCCHs and 
HS-SICHs, While the channel resources of each pair of HS 
SCCH and HS-SICH are allocated over a same carrier. 

[0056] S140, Allocating, by a NetWork for a User Terminal, 
an HS-DSCH to be Used by the User Terminal, one or More 
HS-SCCHs and one or More Mate HS-SICHs Thereof to be 
Monitored by the User Terminal, When the User Terminal 
Initiates an HSDPA Request and the Request is AlloWed 
[0057] When a user terminal initiates an HSDPA request 
and the request is alloWed, the netWork is required to allocate 
an HS-DSCH to be used by the user terminal, one or more 
HS-SCCHs and one or more mate HS-SICHs thereof to be 
monitored by the user terminal. The user terminal reports its 
channel condition after connecting to the netWork. The net 
Work allocates, by using a scheduling algorithm, channel 
resources for the HS-DSCH(s) of the user terminal according 
to the channel condition. The allocated channel resources are 
a part or all of the channel resources allocated for the HS 
DSCH in step 130. Generally, the netWork selects channel 
resources With good channel conditions from the channel 
resources for the HS-DSCHs allocated in step S130, and 
allocates the selected channel resources With good channel 
conditions to form the HS-DSCH to be used by this user 
terminal. Channel resources of one user terminal are allocated 

over one carrier as much as possible. Only When the channel 
resources on one carrier can not meet the requirements, the 
HS-DSCH resources of other carriers are allocated to the user 

terminal. HARQ (Hybrid Automatic Repeat Request), for 
example, HARQ Type I, HARQ Type II, and HARQ Type III, 
may provide an accurate rate adjustment based on channel 
conditions. Therefore, the netWork chooses an appropriate 
rate adjustment according to the scheduling algorithm, to 
determine the channel resources of the HS-DSCH used by the 
user terminal. 

[0058] To simplify the packet data transmission of user 
terminals, in the invention all HS-SCCHs and all HS-SICHs 
of one user terminal may be selected to be over one carrier as 
much as possible. When all HS-SCCHs and all HS-SICHs of 
one user terminal are over one carrier, a pair of uplink and 
doWnlink associated channels may be allocated to the user 
terminal to enhance the availability e?iciency of resources. 
[0059] The uplink and doWnlink control channels are 
shared channels, While the uplink and doWnlink associated 
channels are dedicated channels. The uplink and doWnlink 
associated channels are used to transmit high layer control 
signaling, high layer ansWer acknowledge messages of the 
user terminal and poWer control and synchronization control 
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messages for initializing HS-SCCHs and HS-SlCHs. The 
user terminal obtains, via the uplink and doWnlink associated 
channels, high layer signaling transmitted from the network 
as Well as the poWer and synchronization data of the uplink 
and doWnlink control channels, so that the user terminal is 
able to set the initial poWer of the selected uplink and doWn 
link control channels properly and controls the synchroniZa 
tion, thereby the user terminal and the netWork can commu 
nicate With each other by using the selected uplink and 
doWnlink control channels. The netWork may notify, through 
the HS-SCCH, the user terminal of the information that the 
netWork sends data blocks to the user terminal, including the 
time slots, channels, modulation types, siZes of the data 
blocks, redundancy version number, and retransmission iden 
ti?er, etc. The user terminal can feed, through the HS-SICH, 
ansWer acknowledge messages of transmitted data as Well as 
the channel condition of the user terminal back to the net 
Work. 
[0060] FIG. 2 shoWs a How chart illustrating a method for 
transmitting multi-carrier doWnlink packet data according to 
the invention, based on the channel establishing process 
described above. The method for transmitting multi-carrier 
doWnlink packet data includes: 
[0061] S210, Establishing Channels 
[0062] A. The number of HSDPA channel resources in the 
cell is determined. Each operator may set the number of 
HSDPA channel resources in the cell according to its oWn 
conditions. An operator may set a ?xed value Y for the num 
ber of HSDPA channel resources in the cell. Therefore, the 
number of HSDPA channel resources in the cell provided by 
the operator is the ?xed value Y. The operator may also set the 
number of HSDPA channel resources in each cell according 
to the particular conditions of each cell. 
[0063] B. N carriers are selected in the cell according to the 
number of channel resources required in step A. The N car 
riers form the HSDPA channel resources of the cell. Particu 
larly, N carriers With good channel condition may be selected 
from all the M carriers of the cell, and a part or all of leisure 
resources selected from the N carriers may form the HSDPA 
channel resources of the cell. The number of the HSDPA 
channel resources is greater than or equal to that of the chan 
nel resources required in the step A, in Which léNéM. The 
good channel condition indicates that there are many leisure 
carrier resources, or that there are many leisure carrier 
resources With small interference. 

[0064] Alternatively, the step B may include steps of select 
ing N carriers supported by the user terminal from all the M 
carriers of the cell, and selecting a part or all of leisure 
resources selected from the N carriers may form the HSDPA 
channel resources of the cell. The number of the HSDPA 
channel resources is greater than or equal to that of the chan 
nel resources required in the step A, in Which léNéM. 
[0065] C. The HSDPA channel resources of the cell are 
allocated to be HS-DSCHs and uplink and doWnlink control 
channels. In step C, S carriers With good channel conditions 
are selected from the HSDPA channel resources of the cell, a 
part or all of the leisure resources are selected from the S 
carriers and allocated to form the HS-DSCHs of the cell, in 
Which léSéN. The good channel condition indicates that 
there are many leisure carrier resources, or that there are many 
leisure carrier resources With small interference. In step C, 
there may be a plurality of pairs of uplink and doWnlink 
control channels, each pair of uplink and doWnlink control 
channels are over one carrier. 
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[0066] D. When a user terminal initiates an HSDPA request 
and the request is alloWed, the netWork allocates an HS 
DSCH to be used by the user terminal, one or more HS 
SCCHs and one or more mate HS-SlCHs thereof to be moni 

tored by the user terminal. The netWork selects carrier 
resources With good channel conditions for the user terminal 
from the HS-DSCHs allocate in step C, and allocates the 
selected carrier resources to form the HS-DSCH to be used by 
the user terminal. Channel resources of one user terminal are 

allocated over one carrier as much as possible. If channel 

resources of one user terminal are not over one carrier, the 

channel resources for HS-DSCH over different carriers are 

bound together and scheduled to be used. 

[0067] S220, during data transmission, the netWork selects 
a user terminal to be served next and channel resources and 

transmission format to be used, according to data transmis 
sion ansWer acknoWledge messages and the channel quality 
indications of the user terminals reported by each of the user 
terminals via the uplink control channel, and sends control 
information via the doWnlink control channel. 

[0068] At the beginning of the establishment of packet data 
transmission betWeen a user terminal and the netWork, before 
sending data to the user terminal the ?rst time, the netWork 
sends control information via the doWnlink control channel. 
The user terminal receives the control information, and 
receives data via the HS-DSCH. During the subsequent 
packet data transmission, the netWork may send data by using 
information fed back by the user terminal via the uplink 
control channel. Generally, the user terminal measures the 
channel and feeds information, including the measurement 
result, etc. back to the netWork via the uplink control channel. 
The channel quality indication includes the siZe of transmis 
sion data block and modulation format proposed by the user 
terminal, etc. 
[0069] The netWork selects a user terminal to be served next 
as Well as channel resources and transmission format to be 
used according to the channel quality indications. Each time 
When transmitting data, the netWork selects, by using a sched 
uling algorithm, a user terminal to be served, according to 
data transmission ansWer acknoWledge messages and chan 
nel quality indications of the user terminals fed back by each 
user terminal via an uplink control channel, and decides the 
channel resources and transmission format to be used. 

[0070] The netWork sends control information to the user 
terminal via the doWnlink control channel, so that the user 
terminal receives data transmitted via the HS-DSCH accord 
ing to the control information. 

[0071] S230, the NetWork Sends Data Via the HS-DSCH. 
[0072] The user terminal receives data transmitted via the 
HS-DSCH according to the control information transmitted 
via the doWnlink control channel. The netWork sends packet 
data via the HS-DSCH. When the data received by the user 
terminal have errors and the maximum number of retransmis 
sions is not exceeded, the netWork is noti?ed via the HS-SICH 
to retransmit the data. If the received data has errors and the 
maximum number of retransmissions is exceeded, the data is 
discarded, and the netWork is noti?ed to transmit neW data. If 
the received data has no error, the netWork may send neW data. 
The data transmission ansWer acknoWledge message and 
channel quality indication of the user terminal are transmitted 
via the HS-SICH, so that the netWork may decide the next 
action, i.e. retransmitting data or transmitting neW data, 
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according to the data transmission answer acknowledge mes 
sage and channel quality indication of the user terminal fed 
back via the HS-SICH. 
[0073] In the invention, a multi-carrier and HSDPA com 
bined method is employed, to enhance the peak transmission 
rate of packet data of a single user terminal. In addition, 
resources of multiple carriers may be allocated in a central 
iZed manner, to optimiZe the resources, thereby the availabil 
ity ef?ciency of resources, as Well as the throughput of sys 
tem, may be improved. 
[0074] The invention further provides a radio netWork con 
troller (RNC), for establishing a multi-carrier HSDPA chan 
nel. The radio netWork controller includes: 
[0075] a ?rst calculation unit, adapted for calculating num 
ber of HSDPA channel resources of a cell; 
[0076] a selection unit, adapted for selecting N carriers in 
the cell, in Which the N carriers forms the HSDPA channel 
resources of the cell; 
[0077] a cell channel allocation unit, including an 
HS-DSCH channel allocation unit for allocating an 
HS-DSCH, and an uplink and doWnlink control channel allo 
cation unit for allocating uplink and doWnlink control chan 
nels; 
[0078] a user tra?ic channel allocation unit, by Which the 
netWork allocates an HS-DSCH to be used by a user terminal 
as Well as one or more HS-SCCHs and one or more mate 

HS-SICHs thereof to be monitored by the user terminal, When 
the user terminal initiates an HSDPA request and the request 
is alloWed. 
[0079] While several embodiments of the invention have 
been described above, the invention is not limited to these. 
Any modi?cation and variation recogniZed by a person 
skilled in the art are intended to be covered Within the pro 
tection scope of the invention. 

What is claimed is: 
1. A method for establishing a multi-carrier High Speed 

DoWnlink Packet Access (HSDPA) channel, comprising: 
A. determining number of HSDPA channel resources 

required by a cell; 
B. selecting N carriers in the cell according to the number 

of channel resources determined in step A, Wherein the 
N carriers form HSDPA channel resources of the cell; 

C. allocating the HSDPA channel resources of the cell to be 
High Speed DoWnlink Shared Channels (HS-DSCHs), 
and uplink and doWnlink control channels; and 

D. allocating, by a netWork for a user terminal, an HS 
DSCH to be used by the user terminal, one or more High 
Speed Shared Control Channels (HS-SCCHs) and one 
or more mate High Speed Shared Information Channels 
(HS-SICHs) thereof to be monitored by the user termi 
nal, When the user terminal initiates an HSDPA request 
and the request is alloWed. 

2. The method according to claim 1, Wherein the step B 
comprises: selecting N carriers With good channel condition 
from all M carriers in the cell, and selecting a part or all of 
leisure resources from the N carriers to form the HSDPA 
channel resources of the cell, Wherein number of the HSDPA 
channel resources is greater than or equal to the number of 
channel resources determined in step A, léNéM. 

3. The method according to claim 1, Wherein in step C, S 
carriers With good channel condition are selected from the 
HSDPA channel resources of the cell, and a part or all of 
leisure resources are selected from the S carriers to form the 
HS-DSCHs of the cell, Wherein léSéN. 
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4. The method according to claim 2, Wherein the good 
channel condition indicates that there are many leisure carrier 
resources, or the good channel condition is determined by 
number of carrier resources and interference. 

5. The method according to claim 1, Wherein carrier 
resources With good channel condition for the user terminal 
are selected from the HS-DSCHs allocated in step C, accord 
ing to channel condition reported by the user, and are allo 
cated to form the HS-DSCH to be used by the user terminal. 

6. The method according to claim 1, Wherein in step C there 
are a plurality of pairs of uplink and doWnlink control chan 
nels, each pair of uplink and doWnlink control channels are 
over one carrier. 

7. The method according to claim 1, Wherein in step D, 
channel resources of one user terminal are allocated over one 

carrier. 
8. The method according to claim 1, Wherein in step D, 

HS-DSCH channel resources of one user terminal over dif 
ferent carriers are bound together and scheduled to be used. 

9. A method for transmitting multi-carrier doWnlink packet 
data, comprising: 

(1) establishing channels, comprising; 
A. determining number of High Speed DoWnlink Packet 

Access (HSDPA) channel resources required by a 
cell; 

B. selecting N carriers in the cell according to the num 
ber of channel resources determined in step A, 
Wherein the N carriers form HSDPA channel 
resources of the cell; 

C. allocating the HSDPA channel resources of the cell to 
be High Speed DoWnlink Shared Channels (HS 
DSCHs), and uplink and doWnlink control channels; 
and 

D. allocating, by a netWork for a user terminal, an HS 
DSCH to be used by the user terminal, one or more 
High Speed Shared Control Channels (HS-SCCHs) 
and one or more mate High Speed Shared Information 
Channels (HS-SICHs) thereof to be monitored by the 
user terminal, When the user terminal initiates an 
HSDPA request and the request is alloWed; 

(2) during data transmission, selecting, by the netWork, a 
user terminal to be served next and channel resources 
and transmission format to be used, according to data 
transmission ansWer acknoWledge messages and the 
channel quality indications of user terminals reported by 
each of the user terminals via an uplink control channel, 
and sending control information via a doWnlink control 
channel; and 

(3) transmitting data by the netWork via the HS-DSCH. 
10. A radio netWork controller, for establishing a multi 

carrier High Speed DoWnlink Packet Access (HSDPA) chan 
nel, comprising: 

a ?rst calculation unit, adapted for calculating number of 
HSDPA channel resources of a cell; 

a selection unit, adapted for selecting N carriers in the cell, 
in Which the N carriers forms the HSDPA channel 
resources of the cell; 

a cell channel allocation unit, including a High Speed 
DoWnlink Shared Channel (HS-DSCH) allocation unit 
for allocating one or more HS-DSCHs, and an uplink 
and doWnlink control channel allocation unit for allocat 
ing uplink and doWnlink control channels; and 

a user traf?c channel allocation unit, by Which the netWork 
allocates an HS-DSCH to be used by a user terminal as 
Well as one or more High Speed Shared Control Chan 
nels (HS-SCCHs) and one or more mate High Speed 
Shared Information Channels (HS-SICHs) thereof to be 
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monitored by the user terminal, When the user terminal resources, or the good channel condition is determined by 
initiates an HSDPA request and the request is alloWed. number of carrier resources and interference. 

11. The method according to claim 3, Wherein the good 
channel condition indicates that there are many leisure carrier * * * * * 


